A variety of key precursors to the intramolecular Diels-Alder reaction of furan diene (IMDAF) have been prepared via a very facile 1,4-addition of O-, S-, N-, and C-centered nucleophiles possessing unsaturated tether to -furyl nitroethylene. Subsequent IMDAF reaction of the 1,4-adducts, carried out under thermal conditions, provided five-and six-membered carbocycles and heterocycles fused to an easily cleavable oxabicycloheptene moiety. The structure and stereochemistry of the cycloadducts were determined by 2D-NMR experiments and further confirmed by X-ray crystallography. The salient features of the strategy include high degree of stereoselectivity (>80:20) in the cycloaddition, atom and step economy, and generation of multiple chiral centers and functionalities. The feasibility of the cleavage of the oxa bridge in the cycloadducts to afford novel multifunctional molecules has also been demonstrated.
Introduction
The dienic reactivity of five-membered heteroaromatic compounds such as furans, thiophenes and pyrroles is well-documented in the literature. 1 The resulting heteroatom-bridged norbornenes or norbornadienes are valuable precursors to functionalized cyclohexenes. Furans, in particular, take part in inter-and intramolecular Diels-Alder reactions with a variety of dienophiles such as alkenes, alkynes (including benzynes) and allenes. 2 The intramolecular Diels-Alder reaction 3-5 of furan diene (IMDAF) is particularly attractive as two or more rings can be constructed in a single step with high regioand stereocontrol, providing a convenient entry into polycyclic targets including natural products. 1,2,5 However, the paucity of general and convenient methods for the synthesis of IMDAF precursors and the scarcity of
